Stimulation of Nitric Oxide Production Contributes to the Antithrombotic Effect of Stromal Cell-Derived Factor-1α in Preventing Microsurgical Anastomotic Thrombosis.
Background Intimal injury plays a critical role in initiating the pathogenesis of thrombosis formation after microsurgical anastomosis. Application of stromal cell-derived factor-1α (SDF-1α) is reported to promote early regeneration of injured intima through migration of endothelial cells and mobilization of endothelial progenitor cells. We therefore hypothesized that local transfer of SDF-1α gene would inhibit microsurgical anastomotic thrombosis. Methods Sixty Sprague-Dawley rats were used and divided randomly into three groups (SDF-1α group, plasmid group, and saline group) in this study. Plasmid DNA encoding SDF-1α, empty plasmid, and saline were injected into the left femoral muscles of rats from each group, respectively. Seven days after injection, peripheral blood samples were obtained to measure the plasma levels of SDF-1α and nitric oxide (NO). The left femoral artery of each rat was crushed, transected, and repaired by end-to-end microsurgical anastomosis. Vascular patency was assessed at 15, 30, and 120 minutes after reperfusion using milk test. Thrombosis formation was assessed with hematoxylin and eosin staining and scanning electron microscopy at 120 minutes postoperatively. Results The plasma levels of SDF-1α and NO in SDF-1α group were significantly higher than those in plasmid group and saline group (p < 0.01). The patency rate in SDF-1α group was significantly higher than that in control groups at 120 minutes after reperfusion (p < 0.05). Treatment of SDF-1α significantly reduced the size of thrombotic occlusion when compared with controls (p < 0.05). All SDF-1α recipients exhibited decreased thrombosis under scanning electron microscopy. Conclusions The current study demonstrated that local transfer of SDF-1α gene increases arterial patency and inhibits microsurgical anastomotic thrombosis in a crush model of femoral artery in rat. The antithrombotic effect of SDF-1α may be mediated through increased production of endogenous NO. These findings provide a novel approach for inhibition of microsurgical anastomotic thrombosis.